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Executive Summary

As part of the proposed Sewer Lift Station S-7 Reconstruction Project (Project), the Long Beach Public Utilities
Department (LBUD) within the City of Long Beach, California proposes to reconstruct lift station S-7 and install a
new sewer force main connecting to LBUD’s existing gravity sewer main. A recent condition assessment found the
existing lift station unfit for long-term use and at imminent risk of failure.

Harris Miller Miller & Hanson Inc. (HMMH), under contract with HDR, conducted an environmental noise
assessment for the construction and operation of the new lift station. The assessment evaluated facility noise
levels relative to existing sound levels at noise sensitive receptors (i.e., residences) and evaluated compliance with
the City of Long Beach Noise Element of the General Plan and the City’s Noise Ordinance (Municipal Code 8.80).

HMMH used the 2024 version of the International Organization for Standardization (ISO) 9613-2 2024 sound
propagation standard with the SoundPLAN® program to compute Project operational noise levels at noise-
sensitive receptors. Existing station noise levels exceed the City of Long Beach exterior limits; however, with
implementation of the Project, these exceedances would be eliminated except during emergency operations.
Under emergency conditions, the backup power generator (enclosed without additional mitigation) may exceed
the City’s exterior limits. To address this, a low-noise generator with an enclosure approximately 12-feet in height
should be incorporated into the Project. This approach would eliminate all adverse operational impacts.

Temporary construction noise and vibration were estimated using the methods outlined in the Federal Transit
Association (FTA) Transit Noise and Vibration Impact Assessment Manual (FTA 2018) and the Roadway
Construction Noise Model (RCNM) for noise- and vibration-sensitive land uses (i.e., residences) in the study area
(FHWA 2018). Noise from a temporary pump was also estimated using the same SoundPLAN model developed for
the operational analysis. Short-term impacts are predicted to occur at the closest residential receptors, some less
than 50 feet from construction or adjacent to the temporary pump. Mitigation is recommended to reduce noise
exposure to these residences. The City of Long Beach Noise Element and Noise Ordinance set limits and hours for
construction; night work would not occur as a part of this project when stricter limits apply. Short-term vibration
impacts are predicted from impact pile driving and use of a vibratory roller. Recommended mitigation should be
implemented to minimize noise and vibration impacts at nearby residences.



6/5/2026
Noise and Vibration Analysis for the Sewer Lift Station S7 Reconstruction Project — LBUD

Page 2 of 40
1.0 [aiageTe (BTt o] o T OO OO U POPTPRRPPPRTON 4
1.1.1 [ o =Tor e Tor- Y 4T o =T oo BT =Y u 1 V-SSR 4

2.0 Applicable Noise Guidance
2.1.1 State of California......ccccccceevviveeeccienens

2.1.2 City of Long Beach NOISE EI@MENT........ueiiiiiiiieeee e e e e re e e e e e e araaeee s 10
2.13 City of Long Beach Noise Ordinance SECtion 8.8........c.uuviiiiiei it e 10
3.0 N W[ Fdl N oYY I @o o Yo [ o KRS 11
4.0 Predicted Project NOISE LEVEIS .........uuiiiiii ettt e e e e et e e e e e s e et b e e e e e e e eesanbbaaeeaaeeesnsreaeeaans 11

This section describes the noise prediction model, summarizes the input to the model, and presents the
predicted operational noise levels and the results of the assessment

4.1.1 NOISE Prediction IMOE ........oiuiiiieeieeseese ettt sttt st sat e sabe e st e sabeesabeesabeesaree s
41.2 Noise Model Input............
413 Presentation of Results ....

5.0 Construction NOiISE and VIDration ......o..eiiiiiiiiiiiieniec ettt sttt st e st esbeesabeesabeesanee s
5.1.1 (Ofo] o I A g ¥ [ A [0 ] o T | o T ] < T OO PP PPPPPPPRPP 22
5.1.2 CONSEIUCLION VIDIAtioN cueeeieiiiieiiie ettt st st sbe e sbe e sbeesabaesanee s 26

6.0 Y T = ALY a I Ta T oY Vol V1Y [ o TS 26

6.1 (O X1 = 1 Lo Y a =1 W\ L T== 4 (o o VOSSP UPPRN 26
6.2 Temporary Construction Noise and Vibration Mitigation..........c.ceeeeciiiieciiie e 26
6.3 IMPACES AftEr IMITIZAION ...vvviiiiie it e e e e e et e e e e e e e e bba e e e e e e e e e asssaeeeaaesennnrees 30
6.3.1 (0] 01=1 -1 { o] o [ TSP TRT TP 30
6.3.2 TempPorary CONSEIUCTION ..cuiiiiiiiiiiiiiiiiiiiieieieieee e e e e eeeeeeeeeeeeeeererererererererererererererereserenererens 30

7.0 RETEIEINCES ...ttt et e e sttt e et e e e s bt e e e s s ba e e s ab e e e e s baee e e abeee s bbeee e e baeeeeneaeesaaeeeeas 31

UL I N o oY [<Tor il Mo Tor- | o] o IO PP PP PPPPPPPPPPPUPPPPPRt 5

o T U] I o o T[Tt ) (U Lo LV Y < SRR PSRRIt 6

Figure 3. Project Study Area SeNSitive Land USES.......ccciciiuiiiiiieeiecciiiiteee e e ettt e e e e eeitae e e e e e e e e aaaaeeeeaseeenansaeeesaesennnnees 8

Figure 4. EXisting Daytime S-7 OPeratioN ...ttt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeeaeees

Figure 5. Existing Nighttime S-7 Operation
Figure 6. Future Typical Daytime S-7 Operation

Figure 7. Future Typical Nighttime S-7 OPeration ........cccccieiieciiie et eee e sre e e re e e st e e s enea e e ssnsaeeessaeeeennes 18
Figure 8. Future Emergency Daytime S-7 OPeration ......cuiiviiiiiiiiiiiiiiiciiceceeccceceeceeeeeeeeeeeeeeeee e ee e e e e e e s e s e e e s e s e s eeesesesesenens 20
Figure 9. Future Emergency Nighttime S-7 OPeration .........uuiiiiiiiiieiieieee et e et e e e e e e e e e e sanarae e e e e eeeaas 21
Figure 10. Temporary Pump Daytime OPEration ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeees 24
Figure 11. Temporary PUump Nighttime Operation.........cocc it e e e e e e e e aer e e e e e e e e anaraeeeaeeeenns 25
Figure 12. Temporary Pump Daytime OPEration ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeees 28
Figure 13. Temporary Pump Nighttime OpPeration........ccccueeicciiee it ectee e see e esre e e eee e e s tre e e s ssteeessnsaeeesnsaeeeennes 29

Table 1. Land Use Compatibility Guidelines for Community Noise Exposure
Table 2. EXLErIOr NOISE LIMIES wieiiiiieeiiiiee ittt ettt ettt e e sttt e e stte e e s bbe e e s sabeeessasaeeessbeeeesnbeeeesastaeesanseaessnseeesnnnne
Table 3. NOiSe MeEasUremMENTtS (ABA) ......cccuuiiieiiee e ettt e e ettt e e ettt e e e ettt e e e eteeeeeesaeeeeetbeseeentseeeeassseesassesaeanssesennns




6/5/2026
Noise and Vibration Analysis for the Sewer Lift Station S7 Reconstruction Project — LBUD
Page 3 of 40

Table 4. Operational Source Levels
Table 5. CONSTIUCTION NOISE LEVEIS ......uvviiiiiiiiieciitieeee ettt eeeettee e e e e eeesabbereeeeeeessbaaaeeeeeeeessbsaseeeseesensssrereeessennsnrens
Table 6. CONSTIUCTION VIDration LEVEIS ......c.ciiiiiiiieeiie ettt ettt eeesttee e e e e e e et r e e e e e e eeabbaaeeeeeesensssssereeeesensnrees 26

Appendix A: Measurement and Data Calibration..........cueeeiii it e 31



6/5/2026
Noise and Vibration Analysis for the Sewer Lift Station S7 Reconstruction Project — LBUD
Page 4 of 40

1.0 Introduction

As part of the proposed Sewer Lift Station S-7 Reconstruction Project (Project), the Long Beach Utilities
Department (LBUD) within the City of Long Beach, California proposes to reconstruct lift station S-7 and install a
new sewer force main connecting to LBUD’s existing gravity sewer main. A recent condition assessment found the
existing lift station unfit for long-term use and at imminent risk of failure. This memorandum serves to address
noise associated with the construction and operation of the lift station at nearby noise-sensitive land uses in the
project area.

1.1.1 Project Location and Setting

LBUD's existing Sewer Lift Station S-7 is located at 349 Lakeview Avenue in the Belmont Village/Belmont Park
community of Long Beach, California (Figure 1). The Project extends north from the S-7 site along Lakeview Avenue
and Marine Stadium Entrance Road to the existing sewer main point of connection (Figure 2). For the impact
assessment, this document references a “Project Footprint” (approximately 5.2 acres), which includes anticipated
construction limits and both permanent and temporary impacts. The Project Footprint covers the S-7 site and the
adjacent right-of-way where the proposed force main would be constructed. This document also references a
“Project Study Area” (approximately 46.3 acres), which includes the Project footprint along with adjacent areas
within a 500-foot buffer. Both areas are shown in Figure 2.

The Study Area overlaps with the Belmont Park neighborhood and includes residences, public roadways, schools,
parking lots, parks, open space, and public facilities. Marine Stadium, a manmade rowing course within the
Alamitos Bay, lies northeast of the Study Area. Roadways in the Study Area include Monrovia Avenue, Lakeview
Avenue, and Appian Way. Properties within the Study Area are zoned Residential (R-1-S), Park (P), Specific Plan
(SP-2-CMW, SP-2-0SR), and Institutional (I). The Local Coastal Program utilizes the 1989 Land Use Element of the
General Plan rather than the Land Use Element adopted in 2019, as the 2019 Land Use Element has not yet been
certified by the California Coastal Commission. As identified in the 1989 Land Use Element, areas within the Study
Area are designated as Land Use Designation (LUD) 1 - Single Family, LUD 7 - Mixed Uses, LUD 10 —
Institutions/Schools and LUD 11 — Open Space/Parks (City of Long Beach 1989). The Project Footprint is also
located within the Coastal Zone. The southwestern portion of the Project Footprint is regulated under Long
Beach’s Local Coastal Program (LCP; Long Beach 1980); the northeastern portion directly adjacent to the Marine
Stadium is within the Coastal Commission Permit Jurisdiction.

1 Upon certification of the 2019 LUE for properties in the Coastal Zone from the Coastal Commission, the Land Use PlaceTypes
envisioned in the Study Area include Founding and Contemporary Neighborhoods and Open Space.
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Figure 1. Project Location

Source: HDR, 2025
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Figure 2. Project Study Area

Source: HDR, 2025
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2.0 Applicable Noise Guidance

The Project is located within the City of Long Beach, California and is owned and operated by LBUD. Long Beach
enforces noise compatibility through a Noise Element of their General Plan (City of Long Beach 2023) and noise
ordinances within the Long Beach Municipal Code (City of Long Beach 2025). Sensitive land uses relative to the
Project Footprint are shown on Figure 3.
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2.1.1 State of California

The State of California regulates freeway noise, sets standards for sound transmission, provides occupational noise
control criteria, identifies noise standards, and provides guidance for local land use compatibility. California
Government Code Section 65302(f) requires every county and city to adopt a comprehensive general plan that
includes a noise element. The element must (1) identify and assess noise problems in the community; (2)
incorporate Office of Noise Control guidelines; and (3) analyze and quantify current and projected noise levels. It
must follow guidelines from the Governor’s Office of Planning and Research (OPR), which include suggested land
use noise compatibility levels. These guidelines help planners evaluate whether land uses are compatible with
existing and future noise levels. Compatibility is categorized into four levels: “normally acceptable,” “conditionally
acceptable,” “normally unacceptable,” and “clearly unacceptable.” For instance, a noise environment ranging from
50 dBA Community Noise Equivalent Level (CNEL) to 65 dBA CNEL is considered to be “normally acceptable” for
multi-family residential uses, while a noise environment of 75 dBA CNEL or above for multi-family residential uses
is considered to be “clearly unacceptable. Thes guidelines are advisory and inform land use decisions such as
zoning modifications. In addition, the State through California Environmental Quality Act (CEQA) requires analysis
of all known environmental effects of a project, including noise impacts.

Consistent with the OPR guidance, the City of Long Beach has established land use compatibility guidelines for
determining acceptable noise levels for specific land uses. Table 1 summarizes these standards for use in planning
and policy decisions.

Table 1. Land Use Compatibility Guidelines for Community Noise Exposure

Community Noise Exposure (CNEL, dBA)*

Land Use Category

Normally Conditionally Normally Clearly

Acceptable? Acceptable? Unacceptable* Unacceptable®
Residential-Low Density Single-Family, <60 55-70 70-75 75<
Duplex, Mobile Homes
Residential Multi-Family <65 60-70 70-75 75<
Transient Lodging-Motels and Hotels <65 60-70 70-80 80<
Schools, Libraries, Churches, Hospitals, <70 60-70 70-80 80<
Nursing Homes
Auditoriums, Concert Halls, - 50-70 - 65<
Amphitheaters
Sports Arenas, Outdoor Spectator Sports - 50-75 - 70<
Playgrounds, Neighborhood Parks <70 - 68 — 75 73<
Golf Courses, Riding Stables, Water <75 - 70-80 80<
Recreation, Cemeteries
Office Buildings, Business Commercial, <70 68-78 - 75<
Professional
Industrial, Manufacturing, Utilities, <75 70-80 <75 -
Agriculture
Definitions:

CNEL = Community Noise Equivalent Level; Ldn = Day/Night Average; NA = Not Applicable

Notes:

1. CNEL represents the typical long-term noise environment, including mobile sources such as traffic and aircraft and stationary sources,
such as pump stations. CNEL generally excludes temporary or short-term construction noise.

2. Normally Acceptable: Specified Land Use is satisfactory, based on the assumption that any buildings involved are of normal conventional
construction, without any special noise insulation requirements.

3. Conditionally Acceptable: New construction or development should be undertaken only after a detailed analysis of the noise reduction
requirements is made and needed noise insulation features included in the design. Conventional construction, but with closed windows and
fresh air supply systems or air conditioning will normally suffice.

4. Normally Unacceptable: New construction or development should generally be discouraged. If new construction or

development does proceed, a detailed analysis of the noise reduction requirements must be made and needed noise insulation features
included in the design.

5. Clearly Unacceptable: New construction or development should generally not be undertaken.
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2.1.2 City of Long Beach Noise Element

On June 6, 2023, the City of Long Beach adopted a revised Noise Element (2023 Noise Element) replacing the
previous Noise Element from the 1975 General Plan (1975 Noise Element). The 2023 Noise Element identifies
several policies and strategies to minimize the impacts of excessive noise levels throughout the community and
establishes allowable noise exposure levels from transportation sources for all land uses. The 2023 Noise Element
includes strategies and policies to reduce construction noise impacts. Policies N 12-1 though N 12-7 include
measures to reduce construction noise at the source, reduce noise conflicts, limit the allowable hours for
construction activities near sensitive uses, establish noise level standards based on PlaceType as part of the City’s
Municipal Code, and encourage construction best practices that reduce noise (City of Long Beach 2023).

2.1.3 City of Long Beach Noise Ordinance Section 8.8

The City of Long Beach regulates noise through the Long Beach Municipal Code (LBMC) Section 8.80, which
establishes exterior and interior noise limits based on land use and sound characteristics (City of Long Beach 2025).

e LBMC Section 8.80.150, Exterior Noise Limits — Sound levels by receiving land use district: Specifies
allowable sound levels by land use district. If ambient noise exceeds the standard, the permissible limit is
increased in 5 dB increments to reflect existing conditions.

e LBMC Section 8.80.160, Exterior Noise Limits — Correction for character of sounds: Provides adjustments
for certain sound characteristics. The Project site falls within District One, as shown in Table 2. Exterior
limits may be increased by 5 dB if existing sources already exceed thresholds.

Table 2. Exterior Noise Limits for Operation

Receiving Land Use District! Time Period Noise Level! (maximum)

District One? Night: 10:00 p.m.-7:00 a.m. 45

Day: 7:00 a.m. —10:00 p.m 50
District Two Night: 10:00 p.m.-7:00 a.m. 55

Day: 7:00 a.m. —10:00 p.m 60
District Three Any time 65
District Four Any time 70
District Five Regulated by other agencies and laws

Note:
1 Districts Three and Four limits are intended primarily for use at their boundaries rather than for noise control within those districts.
2 The Project site falls within District One.

e LBMC Section 8.80.202, Construction Activity — Noise Regulations: States allowable hours for
construction. LBMC has not established quantitative standards for construction noise but does regulate
allowable hours of construction. All construction must occur outside of the hours of 7:00 p.m. to 7:00
a.m., Monday through Friday, and federal holidays occurring on weekdays. Construction equipment
operation shall only be permitted outside of the hours of 7:00 p.m. on Friday and 9:00 a.m. on Saturday
and after 6:00 pm on Saturday. Construction work shall not be conducted on Sunday. To perform
construction on Sundays, only between the hours of 9:00 a.m. and 6:00 p.m., a Sunday work Permit must
be issued by the Noise Control Officer.

As the City of Long Beach has not adopted a numerical construction noise threshold, the criteria from the
Federal Transit Administration (FTA) Transit Noise and Vibration Manual are used to establish significance
thresholds for this analysis. The FTA provides reasonable criteria for assessing construction noise impacts
based on the potential for adverse community reaction. The FTA Transit Noise and Vibration Manual
identifies a maximum 8-hour noise level standard of 80 dBA Leq at residential uses and 90 dBA Leq at
commercial and industrial uses for short-term construction activities.



6/5/2026
Noise and Vibration Analysis for the Sewer Lift Station S7 Reconstruction Project — LBUD
Page 11 of 40

3.0 Existing Noise Conditions

To aid in establishment of the current ambient noise in the Project Study Area, 24-hour measurements were
completed simultaneously at two locations on the project site at the far north end of the lift station property and
the southern mid-point of the project site near the residence at 345 Monrovia Avenue. Post processing of the
measurement data was completed to identify when the existing pump was active. The purpose of this was
twofold:

1. To identify the ambient sound levels in the vicinity of the lift station when the station is active and
inactive.

2. Toidentify the proportion of time during the measurement effort that the equipment at the lift station
was active to support the prediction efforts.

Table 3 summarizes the measured sound levels with and without S-7 operating.

Table 3. Noise Measurements (dBA)

Location Scenario Daytime Leq Evening Leq  Nighttime Leq

MO01 - Midpoint Including S-7 60 57 53 61

Near Lift station Sounds

MO01 - Midpoint Excluding S-7 58 48 42 56

Near Lift station Sounds

MO02 - Far North Including S-7 60 53 47 58
End Sounds

MO2 - Far North Excluding S-7 57 53 43 56
End Sounds

Notes:

1 CNEL is provided as the time-varying noise over a 24-hour period, with a 5 dBA weighting factor applied to the hourly Le, for
noises occurring from 7:00 p.m. to 10:00 p.m. (defined as relaxation hours) and a 10 dBA weighting factor applied to noise
occurring from 10:00 p.m. to 7:00 a.m. (defined as sleeping hours; City of Long Beach 2023).

Analysis of the measurement data indicates that the lift station is active 12 percent of the time during the day
(7:00 a.m. to 7:00 p.m.) and early evening (7:00 p.m. to 10:00 p.m.) and 16 percent of the time at night (10:00 p.m.
to 7:00 a.m.). These percentages were used in the predictions, assuming that the station will continue to be active
approximately the same as it did during the measurement effort.

4.0 Predicted Project Noise Levels

This section describes the noise prediction model, summarizes the input to the model, and presents the predicted
operational noise levels and the results of the assessment.

4.1.1 Noise Prediction Model

SoundPLAN® three-dimensional acoustic modeling software version 9.1 was used to complete the Project
operational sound level predictions. An industry standard, SoundPLAN® was developed by Braunstein + Berndt
GmbH to provide estimates of sound levels at distances from specific noise sources taking into account the effects
of terrain features including relative elevations of noise sources, receivers, and intervening objects such as
buildings, and ground effects due to areas of acoustically hard ground such as pavement or water, and acoustically
softer ground such as grass.

The sound propagation standard used for this study is the latest version of ISO 9613-2 published in 2024. This
international standard propagation is commonly used in the United States for environmental noise studies. The
equations in ISO 9613-2 can be thought of as being “worst-case” in that it assumes a downwind propagation
condition in all directions (ISO 2024).
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4.1.2 Noise Model Input

The SoundPLAN predictions incorporate the existing baseline terrain, buildings, and acoustically hard surfaces such
as roadways in the area. An existing conditions model was created to calibrate the model to approximate how the
existing station operates. This was completed by comparing predicted sound levels from the existing model and
logarithmically adding them to the measured baseline sound levels excluding the lift station. Generally, modeling is
considered as agreeing with measured levels if they are within +/- 3 dB since this is the threshold that average
human hearing has been found to be able to recognize a difference between two like sound sources. A
comparison was made between the measured CNEL with the station active and the modeled station plus baseline
without station active to determine if the model is an accurate predictor of the existing station. This comparison
indicates that the existing modeled situation plus baseline without station active is within +/- 1 dB on a CNEL basis,
demonstrating very close agreement.

The existing conditions model was adjusted to remove the existing station and include the equipment for the
Project that is assumed to be dominant during operations. Two future scenarios were modeled, one under typical
operations and one under emergency operations. The emergency operations represent the condition when the
Project diesel generator would be active in addition to the future lift station pump equipment.

Source levels used in the existing and future station predictions are provided in Table 4. Each of these sources are
assumed to be in operation during 12 percent of the daytime and 16 percent of the nighttime, as observed via
monitoring at the existing station.

Table 4. Project Operational Source Levels

Sound Power

Level
Existing and Future 91.99dB Sound power level obtained from British Standard BS 5228-
Lift Station 1:2009+A1:2014, Table C2 which states a sound pressure level of 65
Mechanical Pumps dB at 10 meters (32.8 feet) for this equipment type.

This level was adjusted to 91.99 LwA to correspond with the existing
level measured at the station. LwA denotes the A-weighted sound
power level of a piece of equipment or machinery representing the
total acoustic energy radiated by a source in all directions and
measured in dB.

Note: at this time the design has not identified what equipment will be
installed at the Project station. Therefore, the modeling assumes the
same sound source level, although in a different location and
geometry, to what currently exists.

Enclosed Backup 97.89 dB Generator source spectrum obtained from the Federal Highway
Power Generator Administration (FHWA) Roadway Construction Noise Model (RCNM)
2.0

Level Il sound attenuation enclosure resulting in a 70 dBA Sound
Pressure Level at 23-feet (7 meters)

4.1.3 Presentation of Results

Sound contour levels were calculated using SoundPLAN® and the levels of impact for daytime and nighttime
operations under each scenario analyzed. The existing station sound contours relative to nearby homes are shown
on Figure 4 for daytime operations and Figure 5 for nighttime operations as well as the locations of the noise
measurements. As these figures show, the homes closest to the station experience levels in exceedance of the
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City’s exterior noise standards, which are 50 dBA Leq for daytime and 45 dBA Leq for nighttime. Because of this,
the City’s exterior noise limits are increased by 5 dB when assessing future impacts.
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Figure 4. Existing Daytime S-7 Operation
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Figure 5. Existing Nighttime S-7 Operation
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Future station sound levels are depicted on Figure 6 for typical daytime operations and Figure 7 for typical
nighttime operations. Sound levels are lower in many areas since the noise producing equipment, such as pumps
at the wet well, have been moved farther from some sensitive receptors and moved below grade, and therefore
would be shielded more than the current station that has sound producing equipment located above grade. For all
sensitive receptors, levels would be lower with the future station configuration. No significant impacts are
anticipated from operation of the future station under typical operations.
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Figure 6. Future Typical Daytime S-7 Operation
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Figure 7. Future Typical Nighttime S-7 Operation
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Future station sound levels are depicted on Figure 8 for emergency daytime operations and Figure 9 for
emergency nighttime operations. The wet well equipment would operate the same way it does in the typical
operations. The only difference with this scenario is that an enclosed diesel power generator would provide power
when the equipment at the station is active. A generator has not been identified at this point in the design;
therefore, this analysis assumes an enclosure around a diesel electric generator would be implemented for the
Project. For this analysis, the generator plus enclosure is assumed to produce approximately 70 dBA at 23 feet (7
meters) based on manufacturers specifications (Norwall Power Systems 2025). While not a typical operational
scenario, when the generator is active it would exceed City thresholds even with the 5 dB allowable increase,
which would be considered significant impacts absent mitigation.
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Figure 8. Future Emergency Daytime S-7 Operation
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Figure 9. Future Emergency Nighttime S-7 Operation
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5.0 Construction Noise and Vibration

Construction noise and vibration predictions were completed for the Project, and the results are summarized in
the subsections that follow.

5.1.1 Construction Noise

Temporary noise from construction activity is generated by the broad array of powered, noise producing
mechanical equipment used in the construction process and the noise resulting from use of a temporary pump
while the lift station is offline. Construction equipment ranges from handheld pneumatic tools to excavators,
loaders, a variety of trucks, and tie and rail handling equipment.

5.1.1.1 Construction Equipment Noise Analysis

To assess potential noise impacts from construction equipment, this noise analysis used the methodology in
Section 7 of the FTA Transit Noise and Vibration Impact Assessment Manual (FTA 2018). Construction equipment
noise exposure at a receiver location was calculated from the dB addition of all operating construction equipment
using the equations and methodology described in the FTA manual (FTA 2018). For example, the attenuation rate
used as a point source was 6 dB per doubling of distance. The intervening ground was hard surfaced; therefore,
any additional reduction from ground effects was negligible. Shielding effects from intervening structures were
ignored.

Construction equipment used in the analysis is typical of infrastructure projects such as dump trucks, front end
loaders, rollers, mobile cranes, dozers, graders, and excavators. The range in noise levels typically generated by the
equipment assumed for the analysis ranges from 74 dBA maximum sound level (Lmax) (e.g., pickup truck) to 105
dBA Lmax (e.g., impact pile driver) at a distance of 50 feet based on source levels from the Federal Highway
Administration (FHWA) Roadway Construction Noise Model (RCNM). Table 5 provides the source levels used in this
analysis, the types and quantities of equipment, usage factors, and the composite dBA Leq at distances ranging
from 50 feet to 500 feet. The mix of construction equipment by phase are the same as those identified in the
Project description. The analysis assumes that all equipment for a given phase of construction is active
simultaneously. This conservative assumption in the predictions, in combination with the anticipated construction
equipment mix, indicates that a significant noise impact would occur in the absence of mitigation as a result of the
construction effort because sound levels would exceed the FTA’s threshold of 80 dBA Leq for construction in
residential areas.

5.1.1.2 Temporary Lift station Noise Analysis

The temporary lift station for the project was also analyzed to identify potential impacts by implementing the
same modeling methodologies used in the operational analysis. The only change in the analysis methodology was
with the source level used for the temporary pump. For this assessment, the temporary pump is assumed to be the
one identified in the FHWA RCNM, Version 2.0, with a source level of 105.5 dBA Lw. Significant noise impacts would
occur from the use of a temporary pump. Figure 10 and Figure 11 are maps of the noise contours associated with
temporary pump operation during daytime and nighttime, respectively.
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Table 5. Construction Noise Levels

Composite Sound Level (Leg) at
Equipment?® Distance®

Variable Distances (feet)

Usage . Lmax at 50
Factor Quantity feet? 50 i 00] 200 300 500

Demolition Jackhammer 20 1 95 90 84 78 75 70
and Site . Concrete saw 20 1 88
Preparation

Grader 40 1 79

Dozer 40 1 86

Loader 40 1 81

Pickup truck 40 1 74
Excavation and | Excavator 40 2 87 98 92 86 83 78
Earthwork,  I'crihe 16 1 76
Foundation
and Structural | Pumps 50 1 74
Construction, | |mpact Pile 20 1 105
Utility Driver
Installation, | compactor 20 1 82
and -
Equipment Concrete mixer 40 1 82
Installation Concrete pump 20 1 74
Surface Vibratory Roller 20 1 82 82 76 70 66 62
Restoration o yer 50 1 82
(Final Grading,
Paving, and Compactor 20 1 82
Landscaping)

Notes:

a Equipment obtained from Project Description in September 2025

b Measured Lmax at given reference distance obtained from the Federal Highway Administration Roadway Construction Noise Model, Federal Highway Administration 2018 and/or FTA Noise
and Vibration Guidance 2018

c Distance factor determined by the inverse square law defined as 6 dBA per doubling of distance as sounds travel away from an idealized point.

Leg=equivalent noise level; Lmax=maximum sound level
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£ Noise Measuement Locations Long Beach Pump Station Replacement
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Figure 10. Temporary Pump Daytime Operation
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Figure 11. Temporary Pump Nighttime Operation
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5.1.2 Construction Vibration

To assess potential vibration impacts from construction, this vibration analysis used the methodology contained in
Section 7.2 of the FTA manual (FTA 2018). The potential for damage to structures from Project-related
construction vibration was analyzed for the sensitive receivers. Vibration source levels for a variety of typical
construction equipment types are outlined in the FTA manual. For this analysis, the source of typical vibration
levels for a pile driver (0.644 inch per second peak particle velocity [PPV]) and a roller (0.210 inch per second PPV)
were used to analyze impact conditions since they are the most vibration intensive. The buildings located near the
construction effort are assumed to all be engineered structures that have a damaged threshold of 0.30 PPV. The
annoyance criteria for the sensitive receptors (i.e., residences) near the Project is 80 VdB per FTA. There are
several sensitive structures that would exceed the damage and annoyance criteria due to use of the impact pile
driver. Use of the vibratory roller would not result in damage impacts but is predicted to result in annoyance.
These impacts would be considered significant without mitigation.

Table 6. Construction Vibration Levels

i 50 feet 75 feet 100 feet 150 feet 200 feet 300 feet
a

25 feet PPV PPV PPV PPV PPV PPV

(in./  VvdBat (in./ (in./ (in./ (in./ (in./ (in./
Equipment sec) 25feet sec.) VdB sec.) VdB sec.) VdB sec.) vdB sec.) vdB sec.) VdB
:;Tr‘:,aecrtp"e 0.644| 104| 0.228| 95| 0.124| 90| 0.08| 86| 0.044 80| 0.028| 77| 0.015| 72
\r/c'):’l:’rtory 021| 94| 0.074| 85| 0.04| 80| 0.03| 76| 0.014 70| 0.009| 67| 0.005| 62

6.0 Mitigation and Conclusion

Implementation of the following mitigation measures would reduce the potentially significant impacts as a result
of Project operation and construction to a level less than significant.

6.1 Operational Mitigation

Operational noise impacts are predicted to occur during the emergency operation of the lift station due to sound
levels associated with the diesel generator. These levels would be mitigated by working with the generator
manufacturer to ensure the enclosure includes additional exhaust muffling, enclosure attenuation such as baffles,
and other methods. Since the specific generator and enclosure have not been selected yet, care should be taken to
identify a generator/enclosure combination that produces levels no greater than 60 dBA at 23 feet (7 meters).
Additionally, LBUD may consider an electric generator and/or pumps that generate less noise to further reduce
noise levels.

6.2 Temporary Construction Noise and Vibration Mitigation

General Project construction noise and vibration would result in significant impacts. Additionally, the temporary
pump needed for the project would result in significant impacts. The following mitigation is proposed to reduce
these impacts to less than significant:

e Mitigation Measure NOI-1: Temporary Noise Barrier/Sound Blanket for Temporary Bypass Pump. The
operation of the temporary pump while the existing lift station is offline and the future lift station is being
completed would result in noise impacts. Installation of a temporary noise barrier or sound blanket,
estimated at needing to be approximately 12-feet in height, that would enclose the pump on all sides,
except for the top, would reduce noise levels to similar levels as those experienced with the existing lift
station in operation. Figure 12 and Figure 13 are maps of the temporary pump with implementation of a
noise barrier/sound blanket for daytime and nighttime, respectively.
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Mitigation Measure NOI-2: Comply with Noise Abatement Ordinance. All construction contractors shall
comply with the City of Long Beach construction noise ordinances and noise levels allowable based on
current land use designation. Construction shall not be allowed between 7 p.m. and 7 a.m. Monday
through Friday. Construction also shall not be allowed before 9 a.m. or after 6 p.m. on Saturday. No
construction would occur on Sunday. Nighttime construction activities will be prohibited.

Mitigation Measure NOI-3: Employ Noise-Reducing Construction Practices. Construction contractor shall
identify and employ noise-reducing construction practices. This provision shall be reflected in contract
documents. Measures that may be used to limit noise consistent with the Long Beach Noise Ordinance
include, but are not limited to:

a. locating equipment as far a practical from noise sensitive uses,

b. using mufflers on all standard equipment and/or selecting quieter equipment (i.e. electric
generators),

selecting haul routes that affect the fewest number of people,
d. using noise-reducing enclosures around noise-generating equipment,

e. constructing barriers between noise sources and noise-sensitive land uses or taking advantage of
existing barrier features (terrain, structures) to block sound transmission, and

f. enclosing equipment.

Mitigation Measure NOI-4: Temporary Relocation of Residents. During extremely noisy construction
periods, the most effective mitigation strategy may be to provide temporary lodging for immediately
adjacent, noise-impacted residents. By providing temporary lodging for the adjacent noise receptor(s),
very loud activities will be completed in less time and when other noise-controlled procedures are
infeasible. Under these circumstances, LBUD will provide hotel vouchers or other compensation for
temporary lodging to the noise-impacted residents.

Mitigation Measure NOI-5: Vibration Monitoring. The following measures shall be incorporated in all
grading and building plans and specifications subject to approval of LBUD prior to issuance of a demolition
or grading permit:

o The contractor shall utilize a construction vibration monitoring system with the potential to measure
low levels of vibration to minimize and avoid human annoyance and structural damage in accordance
with local vibration standards. If the human annoyance criterion and the structural damage criterion
are exceeded, construction must cease, and alternate strategies shall be employed in coordination
with a qualified acoustic engineer.

o Conduct sensitivity training to inform construction personnel about the existing sensitive receptors
surrounding the project alignment and about methods to reduce noise and vibration.
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Figure 12. Temporary Pump Daytime Operation
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Figure 13. Temporary Pump Nighttime Operation
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6.3 Impacts after Mitigation
6.3.1 Operation

Using a lower noise producing generator and enclosure combination would eliminate operational impacts. For this
reason, no significant residual impacts or adverse effects would remain.

6.3.2 Temporary Construction

Implementation of the construction noise and vibration mitigation measures, including restricting the loudest
activities to daytime periods, monitoring vibration levels, and implementation of the noise barrier or sound
blanket around the temporary pump would reduce levels such that no significant residual construction impact or
adverse effect would remain.
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APPENDIX A. MEASUREMENT DATA & CALIBRATION
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MO01 — Midpoint Measurement Location — Photo 2



6/5/2026
Noise and Vibration Analysis for the Sewer Lift Station S7 Reconstruction Project — LBUD
Page 34 of 40

MO02 — Corner Measurement Location — Photo 1

MO02 — Corner Measurement Location — Photo 2
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ank Caliibration

HOTTIMGE T BRUEL & HIER H.I::;:
Th Hettrgar Brual & Kjadar Calbration Labseatory
VM Prarnia ra Parkwiry Suita 130 CERTIFICATE OF CALIBRATIOM
Euluth, QAT Certificate Na: 439814101 page 1af 10

Ta b phene: TH A4S0
Fax 7TMA47 403
Wabiia sl i hmp s hblwed dcam

CALIBRATION OF:

Sound Level Meter: Bruel & Kjzer 2255 Serial No: 2255100519
Microphone: Bruel & Kjzer 4566 Serial No: 3412904
Preamgpilifier: Bruel & Kjzer 2C-00a3 Serial No: 3408272
Supplied Calibrator: Bruel & Kjzer 4231 Serial No: 3033154
Software version: PW-2255-000 Version 1.3.0.478

CLIENT: Harris Miller Miller & Hanson Inc.

00 District Avenue Suite B0
Burlimgton, MA 01803

CALIBRATIOMN COMDITIOMNS:
Precondition ing: dhoursat 23 £3°C

Environment conditions  See actual values in Environmental Condition sections

SPECIFICATIONS:

This document certifies that the instrument as listed under "Model/Serial Number® has been calibrated and unless ot herwize
indicated under "Final Data”, meets acceptamce criternia a5 prescribed by the referenced Procedure. The reported expanded
uncertainty is based on the standard uncertainty multiplied by a coverage factor k = 2 providing a level of confid ence of
approximately 95%. Statements of compliance, where applicable, are based on calibration results falling within specified eriteria
with no reduction by the uncertainty of the measurement. The calibration of the listed instrumentation, was accompl shed using
a test system which conforms with the requirements of 1IS0/IEC 17025, ANSI'NCSL 2540-1, and 150 10012-1. For "as receved”
and for "final® data, see the attached page(s). Items marked with one asterisk (*] are mot covered by the scope of the cumrent
A2LA accreditation This Certificate and attached data pages shall not be reproduced, except in full, without the written approval
of the Hottinger Briel & Kjzr Calibration Laboratory-Duluth, GA. Results relate only to the items tested. This instrument has
been calibrated using Measurement Standards with values traceable to the Mational Institute of Standards and Technology,
National Measurement Institutes or derived from natural physical constants.

PROCEDURE:

Hottinger Broel & Kjzr Model 3630 Sound Level Meter Calibration System Software 7763 Version 8.6 - DBE: 880 Test Collection
2255-N, 4966 | BE-T30d0.

RESULTS:
As Receved Condition B Receved Data Final Data
_¥_ Recetved imgood condition _¥_ Within acceptamce criteria _X_ Within acceptamce criteria
Date of Calibration: 31 Jul. 2025 Certificate ssued: 31 Jul. 2025
John Avvitabile M‘%{
Grant Kennedy

Caibratien Tachnican Chualny A e aisnta S
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HOTTIWOER
L BHUEL & K1ER
Thee Hottimger Brikel & Kjer Inc. Calibrason Labossory Calibration
07% Premiere Parkway Swmiie 1350 Certlficate
Duluth, G SHE7 & 158800

Telephome: 7700 3E 45T
Pax: TH-447-3055
Wieb site address: Btipctwars. hbkworld.com

CERTIFICATE OF CALIBRATION Mo.: 439814-T01 Page 1 of 4

CALIBRATION OF:

Microphone: Ergel & Kjoer Type  4966-Z-1 Serial No. 341290

CUSTOMER:
Harris Miller Miller & Hanson, Inc
TON Dhistrict Ave, Sue SO0
Burlington, MA 01803

CALIBRATION CONDITIONS:

Envimnment conditions: Air lemperature: 215 °C
Air pressune: 9794 kFa
Relative Humadity: 525 %RH
Applied polarization vollage: 0 Wec

SPECIFICATIONS: This document certifies that the instrument s lsted umler "Type” has been calibrated aned unbess otherwise
indicated under "Final Drata”, meets accepiance criteria ax prescrbed by the referenced Procedure. Hottinger Bruel & Kjaer Inc. wiilizes a simple
acceplance decision rale as defined by ILAC G with measurement uncertamty value which will not exceed 50% of the nlerance. The calibration
of the lisled ransducer was accomplished using a lexl sysbem which conforms te the requirements of ISOVIEC 17025, ANSLINCSL Z540-1, and
guidelines of 1500 1] 2-1. For "as received " amd “fmal” data, see the attached pageish. lbems marked with one asterisk (* ) are not covered by the
soope of the current AZLA accreditation. This Certificate and attached data pages shall mot be reproduced. except in full. without wotten approval
of the Hottinger Briiel & Kjer Calibration Laboratory-Duluth, GA. Resulls relate only 1o the ilems tested. The ransducer has been calibrated
using Measurement Standards with values traceable to the National Enstitute of Standanis and Technology, National Measurement Institutes or
derived from natural physical comstants.

PROCEDURE: The measurements have heen performed with the assistance of the Hotlinger Brikel & Kjer Inc. Microphene Calibration
Swystem B&K %721 with application softwane WT9649 and WT965(0 version 5.3.001 | using calsbration procedure: 4966-2Z-k4 1

RESULTS:
"As Recerved” Data: Within Acceplance Criteria I:l "As Received” Data: Outside Acceptance Criberia
“Femal” Dhala : Within Acceptance Criteria I:l "Final” Diata = Oulside Acceptance Crilteria

The reporied expanded uncertainty is based on the standard uncentainty multiplied by a coverage factor & =2 providing a level of confidence of
approximalely 95% . The uncertainty evaluation has been carried ol in sceordance with EA-2A2 from elements originsting From standands,
calibration method, effect of environmentzl conditions ard any short-term contribution from the device under calibration

Date of Calibration: 31 Juby, 2025 Certificale issued= 31 July, 2025

A —
'
&“/ Z_,ﬁé

Grunt Kemnedy

Can Fhan
Calibration Technician Quality Representative
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The Hominger Brilel & Kjer Inc. Calibration Labominry Calibration
5079 Premiere Paricany Suize 120 Certificate
Dvaluth, G 3EET ¥ 15801
Telephone: 7700065907

Fax: 770257 40033
Wb size nddress: bap:ieww hbkworld com

CERTIFICATE OF CALIBRATION No.: 4398 14-702 Page | of 2
CALIBRATION OF:
Calibratar: Brisel & Kjer Type 4231 Serial Moo 3033154
IEC Class: |
CUSTOMER:

Harris Miller Miller & Hanson, Inc
T District Ave, Stz §00
Burlington, MaA 01503

CALIBRATION CONDITIONS:

Envimnment conditions: Ar lemperature: v B
Ar pressure: GR02  kPa
Relative Humddity: 516 SRH

SPECIFICATIONS: This documen certifies that the 2coustic calibralor as listed umler "Type” has been calibrated and unless atherwise
indicated under "Final Duta”, meels acceplance criteria a5 prescribed by the referenced Procedure. Hottinger Bruel & Kjoer Inc. wmilizes 2 simple
acceplance decizion rle 2 defined by ILAC GE with messurement uncertaimty value which will not excesd 50% of the tolerance. The calibration
of the listed ransducer was socomplished using @ test system which conforms ts the requirements of [ISOWIEC 17025, ANSIRNCSL Z540-1, and
guidelines of 150 LK 2-1. For "as received” amd "fimal” data, see the attached pageis). lbems marked with one asterisk (* ) ane nol covered by the
soope of the cumment AZLA accredilation. This Certificate and attached data pages shall mot be reproduced. except in full. withoul written approval
of the Hotlinger Briel & Kjer Inc. Calibration Laboratory-Duluib, GA. Resulis relsie only o the slems lested. The transducer has been calibrated
using Measurement Standards with values truceable to the National Institute of Standanis and Technodogy, National Measurement Institutes or
derived from matural phy sical constants. The acoustic calibrator has been calibrated in accondance with the requirements as specified in
IECHI94D.

PROCEDURE: The measurements have been performed with the assistance of Howtinger Britel & Kjer Inc. scoustic calibrator
calibration application Software version 2.3.4 Type 7794 using calibration procedure 4231 Complete

RESULTS:
" As Received” Data: Within Acceplance Crileria I:l "As Received” Data: Outsade Acceptance Crikeria

The reporied expanded uncertainty is based on the standand uncertainty multiplied by a coverage factor & = 2. providing a kevel of confidence of
approximalely 95%. The uncertainty evaluation has been carried oul in scoordance with EA-4A2frmm elements originating from the standsrds,
calibration method, effect of environmental conditions and any short ime contribution from the calibrator under calibration

"Fmal” Dt : Within Acceptance Criteria I:l "Fimal™ Diata = Dutside Acceptance Criteria

[Drade of Calibratson: | August. 2025 Certificate tssued: | Awgust, 2025

T
Grant Kennedy
Can Phan
Calibrativn Techmician Quality Representative



6/5/2026
Noise and Vibration Analysis for the Sewer Lift Station S7 Reconstruction Project — LBUD
Page 38 of 40

HBK I e

HOTTIMGER BRUEL & HIGER "1:15:
Tha Hettngar Broal & Kjaer Calibration Laberatery
VTG P oy Sl 130 CERTIFICATE OF CALIERATIOMN
B ——— Cartificate No: 439818-101 Page 1 af 10

Tk phena: T 209810
FaxTHA47 4033
SWabaita addr e hepfwewew hblowved d com

CALIBRATION OF:

Sound Level Meter: Briel & Kjar 2255 Serial No: 2255-100518
Microphone: Broel & Kjar 4966 Serial No: 3412903
Preamplifier: Broel & Kjar IC-00d3  Serial No: 3409268
Supplied Calibrator: Broel & Kjar 4231 Serial No: 3033068
Software version: FA-2255-000 Version 1.3.0.478

CLIENT: Harris Miller Miller & Hanson Inc.

T00 District Avenue Suite 800
Burlington, MA01E03

CALIBRATION CONDITIOMS:
Precondit koming: dhours at 23 £3°C
Environmentconditions  See actual values in Environmental Condition sections

SPECIFICATIONS:

This document certifies that the instrument 2 listed under "Model/Serial Number® has been calibrated and unless otherwise
indic ated under "Final Data®, meets acceptance criteria as prescribed by the referenced Procedure. The reported expanded
uncertalnty is based on the standard uncertalnty multiplied by a coverage factor k = 2 providing a level of confidence of
approximately 95%. Statements of compliamce, where applicable, are based on calibration results fallimg within specified criteria
with no reduction by the uncertainty of the measurement. The calibration of the listed instrumentation, was accomplished using
a test system which confarms with the reguirements of 1SO/IEC 17025, ANSI'MNCSL 2540-1, and 150 10012-1. For "as received”
andfor*final® data, see the attached page{s). Items marked with ane asterisk (*] are not covered by the scope of the current
A2LA accreditation This Certificate and attached data pages shall mot be reproduced, except in full, without the written approval
of the Hottinger Briel & Kjer Calibration Laboratory-Duluth, GA. Results relate onlyto the items tested. This instrument has
been calibrated using Measurement Standards with values traceable to the National Institute of Standards and Technology,
National Measurement Institutes or derfved from natuwral physical constants.

PROCEDURE:
Hottimger Broel & Kjzr Model 3630 Sound Level Meter Calibration System Software 7763 Version 86 - DBE: 8,60 Test Collection
2255-N, 4966 | BZ-T30d).

RESULTS:
As Recetved Condition fs Recetved Data Final Data
_¥_ Recetved in good condition _¥_ Within acceptance criteria _¥_ Within acceptance criteria
Date of Calibration: 31 Jul. 2025 Certificate ssued: 31 jul. 2025
John Avitabile M‘rﬂ/g’)
Grant Kennedy

Calibratin Tachnidan Dk R i
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HOTTIHOER
L BHUEL & K1ER
T Hottimger Brikel & Kier Ine. Calibration Labomsory Calibration
307% Premiere Farkway Swiie 130 Certlficate
Duluth, Ga 3HET # 158501

Telephame: 770K 5T
Pax: TH447-3055
Web site address: Btipcfwaw. hbkworld.com

CERTIFICATE OF CALIBRATION Mo 439818-T01 Fage 1 of 4

CALIBRATION OF:

Microphone: Brigel & Kjeer Type  d4966-Z-M] Serial No. 3412903

CUSTOMER:
Harris Miller Miller & Hanson, Inc
TON Dristrict Ave, Sue 500
Burlington, MaA 01803

CALIBRATION CONDITIONS:

Envimonment conditions: Air lemperature: 25 °C
Ar pressune: 9794 kFa
Relative Hunuidity - 515 %RH
Applied polarization vollage: 0 Ve

SPECIFICATIONS: This document certifies that the instrument s lsted under "Type” has been calibrated and unbess otherwise
indicated under "Final Drata”, meets acceptance criteria ax prescrbed by the referenced Procedure. Hottinger Bruel & Kjaer Inc. wiilizes a simple
acceplance decision male as defined by ILAC G with measurement uncertamty value which will not exceed 50% of the inlerance. The calibration
of the lisled ransducer was accomplished using 2 lest sysbem which conforms te the requirements of ISOVIEC 17025, ANSLIMNCSL Z540-1, and
guidelines of 1500 1] 2-1. For "as received " amd “fmal” data, see the aitached pageish. lbems marked with one asterisk (* ) are nol covered by the
soope of the current AZLA accreditation. This Certificate and attached data pages shall mot be reproduced. except in Full. without written approval
of the Hotlinger Briiel & Kjzr Calibration Laboratory-Duluth, GA. Resulls relate only 1o the ilems lested. The ansducer has been calibrated
using Measurement Standards with values traceable to the Nationad Institute of Standanis and Technodogy, National Measurement Institutes or
derived from natural physical comstants.

PROCEDURE: The measurements have heen performed with the assistance of the Hottinger Britel & Kjer Inc. Microphene Calibration
Systerm B&EK %721 with application software WT%649 and WT965() version 5.3.001 | using calshration procedure: $966-2-(k4 |

RESULTS:
" As Recerved” Data: Within Acceplance Criteria I:I "As Received” Data: Outside Acceptance Criberia
“Fmal”™ Dl : Within Acceptance Criteria I:I "Final” Dita = Crulsicle Acceptance Criteria

The reporied expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor & =2 providing a level of confidence of
approximalely 95%. The uncertainty evaluation has been carried ol in sceordance with EA-402 from elements originsting From standands,
calibration method. effect of environmental conditions amd any short-term contribution from the device under calibration.

Date of Calibration: 31 Juby, 2025 Certificale issued: 31 July, 2025
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Grunt Kemmedy
Can Phan
Calibration Techmiciam Cuality Representative
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Telephone: T70-0H-6907

Fux: 770-247 4032
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CALIBRATION OF:
Calshrabar: Brniel & Kjer Type 4231 Serial Mo ININGR

[EC Class: 1

CUSTOMER:
Harris Miller Miller & Hanson, Inc
T00 District Ave, Stz 800
Burlington, Ma 01803

CALIBRATION CONDITIONS:

Envimmment comditions: Air lemperature: 219 °C
Air pressune: 9502 EFa
Relative Humiddity: 516 SRH

SPECIFICATIONS: Thiz document certifies that the scoustic calibrator as listed ureler "Type” has been calibrated and unless atherwise
indicated under "Final Duta”, meels acceplance criteria 25 prescribed by the referenced Procedure. Holttinger Bruel & Kjoer Inc. milizes 2 simple
acceplance decision mle as defined by ILAC GE with measurement uncertaimty value which will not exceed 50% of the tolerance. The calibration
of the listed transducer was aocomplished uxing a text system which conforms te the requirements of ISOVIEC 17025, ANSIMNCSL Z540-1, and
guidelines of 150 1] 2-1. For "as received” amd "fmal” data, see the attached pageish. lbems marked with one astersk (*) are not covered by the
stape of the cumment AZLA accredilation. This Certificate and attached data pages shall mot be reproduced. excepl in full. withoul written approval
of the Hotlinger Briiel & Kjzr Inc. Calibration Laboratory-Duluth, GA. Results relste only 1o the itlems lested. The tmansducer has been calibrated
wsng Measurement Standards with values truceable b the National Institute of Standands and Technology, National Measurement Instituies or
derived from malural physical constants. The acoustic calibrutor has been calibrated in accordance with the requirements as specified in
TIECHO%42.

PROCEDURE: The measurements have been performed with the assistance of Hottinger Britel & Kjer Inc. acoustic calibrator
calibration application Software version 2.3.4 Type 7794 using calibration procedure 4231 Complete

RESULTS:

“As Received” Data: Within Acceptance Criteria I:l “Ax Beceived” Data: Outside Acceptance Criberia

"Fmal™ Dala : Within Acceptance Criteria I:l “Fimal™ Diata s Dulzide Acceptznce Criteria

The reporied expanded uncertainty is based on the standard uncertainty multiplied by a coverage factor & = 2, providing a kevel of confidence of
approximalely 95%. The uncerainty evaluation has been carried oul in acoordance with EA-372from elements orginating from the standards,
calibration method, effect of envirommental conditions and amy short ime contribution from the calibrator under calibration

Date of Calibration: 1 August. 2025 Certificate issued: 1 August, 2025
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Grant Kennedy
Can Phan
Calibration Techmician Cuality Representative
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